Alopecia universalis (AU) is a condition which causes generalized hair loss of the body. It is postulated that autoimmunity plays an important role in its pathogenesis. It is characterized by the involvement of multiple inflammatory cytokines such as tumor necrosis factor-alpha and multiple interferons. Hence, biologics like tumor necrosis factor alpha (TNF-α) antagonist may be used to block this inflammatory process. It is not very commonly appreciated that the use of biologics can lead to alopecia areata. Here, we report a case of severe alopecia areata which progressed to AU after etanercept administration. We here describe a 23-year-old unmarried female who was a known case of rheumatoid arthritis who developed AU after 6 months of continuous treatment with etanercept. TNF-α antagonist may not play a sufficient role in the treatment of alopecia areata. There exists a strong and significant connection between TNF-α blockers and development of alopecia and specifically AU and their role in the pathophysiology of the disease should be called into question if our findings are observed again.
INTRODUCTION
A lopecia universalis (AU) is an advanced and severe form of alopecia areata which is characterized by the total loss of hair from the scalp along with the body hairs. [1] Alopecia areata affects approximately 1.7% of the population. [2] It is an autoimmune condition, and cytotoxic CD8+ T cells play a key role in its pathogenesis. These are the first cells to infiltrate the hair bulb and produce multiple cytokines such as tumor necrosis factor alpha (TNF-α) and interferon-gamma (IFN-γ) which initiate a pro-inflammatory cascade leading to chronic inflammation of hair follicles leading to loss of hair follicle. [3] There are other factors also which play an important role in its onset. The environmental and genetic factors are important factors among these. [4] Rheumatoid arthritis (RA) is also an autoimmune condition which is characterized by destructive arthropathy with systemic symptoms. [5] Clinically, it is characterized by painful swelling of wrist and hand joints bilaterally and symmetrically. [5] It is usually insidious in onset, and gradually progressive disease and chronic condition may lead to complete destruction of joint, deformity, and anatomical and functional impairment. The pathogenesis of the disease is very complex involving an autoimmune reaction. [6] It is characterized by the collection of inflammatory cells such as T cells, B cells, monocytes, macrophages, fibroblasts, and neutrophils which lead to the abnormal production of cytokines and other inflammatory mediators. These cytokines elicit inflammation of synovial membranes leading to the swelling of joints. Persistent inflammation leads to systemic inflammation leading to the involvement of many other visceral organs of the body.
The development of AU as an adverse effect is observed rarely after using TNF-α inhibitors in case of RA. In our case report, we are describing a 23-year-old female patient, a known case of RA, who after treatment with etanercept developed alopecia areata followed by AU. Moreover,
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when it was stopped, no significant improvement is seen in alopecia. It is believed that when etanercept was given it led to the blockade of action of TNF-α and the only cytokine that remained was IFN-α which promoted inflammation in hair bulb leading to hair loss. Hence, if such situation arises, we have to look for benefit or risk ratio of initiation, continuation, and discontinuation of the therapy.
CASE REPORT
A 23-years-old female who is a known case of RA from the age of 16 years and was on regular treatment for the same was referred to skin department by the rheumatologist, with complaints of loss of all hairs from the scalp and the body for the past 12 months. The patient denied having similar complaints before. According to the patient, she had been treated with multiple therapies for joint pains and swelling. Initially, she was managed with nonsteroidal anti-inflammatory drugs, along with oral methotrexate for approximately 4 years to which she was responding well. However, after 4 years, in spite of regular treatment, she gradually started developing deformities of hands and feet for which her rheumatologist started her on subcutaneous injection etanercept once fortnightly for initial 3 months and then once monthly for next 3 months leading to a marked improvement in her arthritis. After 6 months of the treatment, the patient gradually started losing her hair from the scalp followed by other body hairs. After observing this, her rheumatologist referred the patient to our clinic. The patient does not give any other history of triggering factors such as any kind of stress, infection, or trauma.
Her dermatological examination revealed multiple patches of nonscarring alopecia along with the presence of few thin, pigmented hairs on the scalp and complete absence of hair in axilla, pubic region and other body parts as shown in Figures 1-4 .
Biopsy of scalp showed the presence of miniaturization of the hair with peribulbar infiltrate as shown in Figure 5 .
On doing dermoscopy of the scalp, it demonstrated the presence of black dots, yellow spots, and dystrophic hair [ Figure 6 ]. The patient had a normal thyroid profile and normal vitamin D3 level. The patient was started on oral mini-pulse of steroid and topical treatment with minoxidil 5%. After 3 months, she started regaining hair of scalp in a patchy pattern, but no hair growth was observed in other body parts.
In our case, we made a diagnostic hypothesis of AU which is stimulated by the use of anti-TNF drug etanercept.
The decision to stop etanercept was made after consulting her rheumatologist.
DISCUSSION
AU is a known dermatological condition which is characterized by the complete loss of hair on the scalp and body. In other words, it can be said that it is an advanced type of alopecia areata. [1] [2] [3] There are different hypothesis supporting its pathogenesis, but according to the most widely accepted one, it is an autoimmune condition which is characterized by the activation of immune system against the hair follicles. [7] This lead to the reaction of CD4 and CD8 T cells of the immune system with autoantigens of hair bulb initiating an inflammatory reaction. This ultimately leads to the expression of multiple pro-inflammatory cytokines such as TNF-α, IFN-gamma, and various other Th1 chemokines such as CXCL9 and CXCL10. [8, 9] All these lead to the suppression of immunosuppressive environment around the hair bulb leading to immune activation and further hair loss. [10, 11] Similarly, RA is also an inflammatory autoimmune condition which is characterized by bone and systemic involvement. Its pathophysiology also involves the interaction of T and B cells along with pro-inflammatory cytokines like TNF-α and interleukin (IL-1) IL-6; IL-17, etc. [11, 12] In this respect, due to the similar pathophysiology, alopecia areata is found to be associated with autoimmune diseases like RA, and it also suggests that TNF-α and IFNs play an important role in cases of autoimmunity. [13] The development of biologic medications has raised high hopes for effective control of many immune-mediated diseases. Hence, one might expect an excellent response on both RA and alopecia areata with anti-TNF-α drugs. However, in our case, when etanercept was started for RA, it was surprising that alopecia areata occurred and it gradually progressed to become AU. Furthermore, the alopecia had been somewhat treatment resistant. Hence, this alopecia appears paradoxical, because TNF-α inhibits hair growth. However, this paradoxical reaction also suggests that it might be possible that autoimmunity is mediated by blockade of regulatory T cells. [13] [14] [15] Hence, our case along with observation of Lazzarin et al., [16] Posten and Swan, [17] Strober et al., [18] Pelivani et al. [19] indicate that etanercept can trigger alopecia in predisposed individuals. Along with this, onset or worsening of alopecia has been found with other TNF-alpha antagonist such as infliximab and adalimumab. [20] [21] One report by Navarro et al. described RA treated with leflunomide alone can trigger the alopecia. [22] Based on these studies and literature data, there is a clear indication that there is some relation between both the events. According to a study done by Ostojic and Pavlov-Dolijanovic when TNF-alpha blockers are given, the main cytokine that may be involved in promoting inflammation is IFN-α. [23] On the basis of all these studies, it can be suggested that perhaps after using biologicals, the expression of various cytokines is altered which lead to decreased or no hair growth.
CONCLUSION
The aim to report this case is that there are number of patients who are undergoing treatment with drugs which have anti-TNF properties. Hence, it becomes important to have the knowledge and reporting of associated adverse effects. It also suggests that TNF-α may not be the most important factor for the development of the disease; so, it really becomes essential to review again the role of T cells and the pro-inflammatory cytokines in the pathophysiology of AU and role of biologicals as its therapy.
Declaration of patient consent
The authors certify that they have obtained all appropriate patient consent forms. In the form the patient(s) has/have given his/her/their consent for his/her/their images and other clinical information to be reported in the journal.
The patients understand that their names and initials will not be published and due efforts will be made to conceal their identity, but anonymity cannot be guaranteed.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
